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PROBLEM TO BE SOLVED: To obtain a high-efficiency specified GaAIInN laser 
element having an optical guide structure having a refractive index 
distribution in horizontal direction by forming a ridge stripe-like second 
conductivity type upper clad layer extending toward a resonator. 

SOLUTION: A Ga<SB>x</SB>AI<SB>y</SB>ln<SB>1-x-y</SB>N (0≤x≤1, 
0≤y≤1, x+y≤1) laser element has a ridge stripe shape. The surface 
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[0057] (Embodiment 3) Fig. 6 shows a blue-emission compound 
semiconductor laser device prepared on an insulating substrate 

5 for forming a ridge striped shape by selective growth similarly 
to the (embodiment 2). Members identical to those shown in 
Figs. 1 and 3 are denoted by the same reference numerals. 
Numeral 55 denotes a single quantum well structure GaInN active 
layer, numeral 101 denotes the insulating substrate and numeral 

0 102 denotes a GaN buffer layer. This compound semiconductor 
laser device has the ridge striped shape with a protective film 
consisting of two layers of silicon oxide and aluminum oxide 
provided on the surface of a p-type GaAlN upper cladding layer 
having the ridge striped shape, similarly to the (embodiment 

) 2) . 

[0058] A method of preparing the compound semiconductor laser 
device according to the embodiment 3 is now described. 

[0059] First, preparation is performed by a method similar to 
that of the embodiment 2 shown in Fig. 4(a). Fig. 7(a) shows 
this step. 

[0060] Then, an n-type GaN layer 3, an n-type GaAlN lower 
cladding layer 4 and the single quantum well structure GaInN 
active layer 55 (20 A) are stacked similarly to the embodiment 
2, and the temperature is set to 1050°C for feeding 5 liters 
of ammonia per minute, 3 x 10' moles of TMG per minute, 6 x 
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10- moles of TMA per minute and 5 x 10- moles of Cp,Mg per minute 
and performing treatment for 11 minutes thereby growing an 
Mg-doped GaAlN upper cladding layer 21a of 0 . 43 jm. Fig. 7(b) 
is a sectional view showing a state after completion of the 
5 above step. 

[0061] Then, an Si03 film 23 having an opening 22 of 1 ^un in 
width is formed on the surface of the Mg-doped GaAlN upper 
cladding layer 21a by electron beam evaporation and 
photolithography. Fig. 7(c) is a sectional view showing a 
10 state after completion of the above step. 

[0062] Thereafter a wafer, formed with the SiO, film 23 having 
the opening 22 of 1 mit. in width, stacked with a double hetero 
structure by a gallium nitride-based compound semiconductor 
is set in an MOCVD apparatus, a reactor is sufficiently 
15 substituted with hydrogen and thereafter the temperature is 
increased to 1050°C while feeding hydrogen and ammonia, for 
feeding 3 x 10 = moles of TMG per minute. 6 x 10- moles of TMA 
per minute. 5 x IQ- moles of Cp.Mg per minute and 5 liters of 
ammonia per minute when the temperature is stabilized at lOSO'c 
20 and performing treatment for 20 minutes thereby growing an 
Mg-doped GaAlN upper cladding layer 21b of about 0 . 8 m«> in the 
opening 22 of 1 fxm in width. This growth is selectively 
performed only in the opening 22. and hence no semiconductor 
layer grows on the SiO, film 23 excluding the opening 22. 
25 [0063] Then, supply of only TMA is stopped for growing an 
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Mg-doped GaN contact layer 7 of 0 . 5 ^un f orlO minutes . Portions 
other than the SiO, film 23 are selectively grown in the 
aforementioned manner, for forming the ridge striped shape 
defining a waveguide. Fig. 7(d) is a sectional view showing 
5 a state after completion of the above step. 

[0064] Then, heat treatment of about 700°C is performed in a 
nitrogen atmosphere for about 20 minutes for reducing 
resistance of the Mg-doped GaAlN upper cladding layers 21a and 
21b and the GaN contact layer 7 and converting these layers 
10 to the p-type. Hole concentrations of both layers reach about 
1 X 10" cm-^ through this treatment. 

[0065] Then, an Al,03 film 9 is formed on the overall surface 
of the wafer by electron beam evaporation as a protective film 
through general photolithography, while the Al.O, film 9 and 
15 the SiO, film 23 are partially removed in a striped manner from 
portions other than that of the striped shape for providing 
an opening 222. Fig. 7(e) is a sectional view showing a state 
after completion of the above step. 



